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No detail is provided as to the consideration of the control group. Is the control group to be receiving treatment as usual or an alternative intervention? If treatment as usual, the confounds presented by the intervention group being involved in an intervention trial, and the problems this creates with blinding, should be considered. It would be recommended that the control group receives some sort of neutral intervention of a similar length and level of involvement to mitigate this.
In the design of the intervention, the authors do not suggest any behaviour change theories or frameworks they are intending to use to underpin the intervention and ensure its efficacy. It is recommended that the authors further consider the design of the intervention using an established and validated framework, such as the Behaviour Change Wheel.
Insufficient detail is provided in the protocol regarding the qualitative portion of the study. It is encouraging to see that the authors wish to include focus groups in the first phase of the study, however, further detail needs to be provided as to how these will operate, particularly regarding the sampling of these participants for PPI and the procedures for running the focus groups, including the question schedule. The aims and timing of this qualitative strand are also unclear; are these focus groups to take place to inform the design of the intervention, or will the participants simply be asked to rate the acceptability of and edit a pre-designed intervention? Clarity is needed. It is recommended that the first option is used, as stakeholder involvement will be crucial to ensuring the design of an appropriate and acceptable intervention. Furthermore, should the intervention aim to be delivered in a clinical setting and have healthcare professional involvement in delivery, additional focus group assessments including relevant healthcare professionals should be considered in phase 1 to ensure acceptability of any intervention designed.
With this in mind, qualitative evaluation of the study is also highly recommended. It appears from the protocol that the intervention will be evaluated in an entirely quantitative manner, which will limit the opportunity of the authors to understand the experience of taking part in the intervention, and thus to truly understand the acceptability of the intervention to stakeholders. It is recommended that qualitative evaluation is considered for participants, parent participants, and those delivering the intervention.
Regarding the statistical analysis, further information regarding why non-parametric tests are being used is required. It is unclear why the authors are aiming to use non-parametric tests, when the data would appear to be able to meet the assumptions of their parametric versions.
Ethical issues also required further detail and consideration. In particular, procedures for how participants randomised to a control group will be managed, should the intervention be found to be successful (particularly if it were to produce clinically meaningful results).
Finally, I would suggest that the authors consider the APEASE criteria in the design of the intervention to ensure that the emotional abilities programme designed has longevity and is able to be used in clinical settings. The authors should also consider publication of the intervention manual to ensure that the trial can be appropriately replicated.
Otherwise, this an excellent study seeking to improve outcomes in an at-risk population. Further consideration of the above issues will ensure a theoretically-driven and evidence-based intervention.
REVIEWER
Serlachius University of Auckland, New Zealand REVIEW RETURNED 25-Jan-2019
GENERAL COMMENTS
The authors present a novel approach for an intervention for youth with type 1 diabetes and a strong rationale. The main reasons for needing a major revision are to do with grammatical errors/standard of written English and lack of important details regarding the protocol. These are described below: -The focus groups were not described in enough detail. It was not described when and how they would occur, how many patients/physicians would be included in the focus groups, how many focus groups, and the thematic analysis was inadequately described.
-The statistical analyses were inadequately described. It was not explained why both non-parametric and parametric tests will be used.
Furthermore, in the SPIRIT guidelines the page numbers often did not correspond to the page numbers in the manuscript. This needs to be corrected. Furthermore, there were many items that were not addressed in the protocol at all including: -specific hypotheses (#7) -who will deliver the intervention (#10) -strategies to improve adherence (#11) -power calculation (#14) This needs to be re-written as it is hard to understand.
-strategies for achieving power (#15) -method of randomisation (#16a) -mechanism of allocation sequence (#16b) -who will generate allocation sequence etc (#16c) -blinding (#17a) -retention (#18b) -protocol amendments (#25) -who will obtain consent/assent (#26a)
These issues need to be addressed before I can recommend this protocol for publication.
VERSION 1 -AUTHOR RESPONSE

Reviewer #1
Thank you for the opportunity to review this interesting and important study. Whilst the proposed trial is broadly acceptable, some areas require further clarification or amendment.
-No detail is provided as to the consideration of the control group. Is the control group to be receiving treatment as usual or an alternative intervention? If treatment as usual, the confounds presented by the intervention group being involved in an intervention trial, and the problems this creates with blinding, should be considered. It would be recommended that the control group receives some sort of neutral intervention of a similar length and level of involvement to mitigate this.
This information has been included. (p.10)
'Participants in the control group will receive usual educational intervention with a duration of 10 hours distributed over 5 weeks, in sessions of two and a half hours. The aim will be improving knowledge and skills for the proper control of diabetes to prevent acute and chronic complications of the illness. In the event the intervention produces clinically meaningful results, the control group will receive the intervention once the study has been completed'.
-In the design of the intervention, the authors do not suggest any behaviour change theories or frameworks they are intending to use to underpin the intervention and ensure its efficacy. It is recommended that the authors further consider the design of the intervention using an established and validated framework, such as the Behaviour Change Wheel. In bringing about the change, the BCW identifies different intervention functions (education, persuasion, incentivization, coercion, training, restriction, environmental restructuring, modeling, enablement) that are connected to the COM-B components and will be applied in the development of the program. These intervention functions may be delivered by a variety of techniques and vice-versa. Techniques will be categorized using the Behavior Change Technique Taxonomy.
[26]'
-Insufficient detail is provided in the protocol regarding the qualitative portion of the study. It is encouraging to see that the authors wish to include focus groups in the first phase of the study, however, further detail needs to be provided as to how these will operate, particularly regarding the sampling of these participants for PPI and the procedures for running the focus groups, including the question schedule. The aims and timing of this qualitative strand are also unclear; are these focus groups to take place to inform the design of the intervention, or will the participants simply be asked to rate the acceptability of and edit a pre-designed intervention? Clarity is needed. It is recommended that the first option is used, as stakeholder involvement will be crucial to ensuring the design of an appropriate and acceptable intervention.
Thank you for your comments. The main aim of the focus group is to acknowledge the needs of the endocrinologists and to design a suitable program for the participants involved. As suggested, we have incorporated this information in the text. (pp. 8-9)
'In order to ensure the suitability of the contents and methodology, a focus group will be conducted. Intentional sampling will be employed to recruit the professionals in a multistep process. First, one of the authors (MMB) will propose a list of stakeholders and experts in the field. Second, another author will contact them by email and will schedule a meeting convenient for all the participants. For the focus group, the moderator will use a semi-structured interview guide following the APEASE criteria (affordability, practicability, effectiveness, acceptability, side-effects/safety and equity).
[27] Questions will focus on identification of target behaviors, intervention functions that could alter these behaviors and the most adequate techniques to be considered within an emotional abilities training program. In this pre-intervention phase, another focus group will be held with the potential participants in the program recruited on their routine medical visits to the hospital to address the subjective perception of their emotional needs.
Additionally, after the intervention, a second round of focus group will take place involving different subgroups (healthcare professionals, trainers and participants in the program) to evaluate their experience. Topics will include components of the program enjoyed, barriers for the adherence, etc.
A feasibility analysis will be conducted simultaneously to evaluate the adequacy of the program for its use in practice. For this, we will use an adapted version of the questionnaire by Zeilinger et al. [27] adding items related to the APEASE criteria (e.g. Practicability: "From your point of view, is the complexity of program content appropriate?"). Participants in the focus groups will be asked to complete the questionnaire'.
-Furthermore, should the intervention aim to be delivered in a clinical setting and have healthcare professional involvement in delivery, additional focus group assessments including relevant healthcare professionals should be considered in phase 1 to ensure acceptability of any intervention designed.
As suggested, in addition to the focus group with the participants, we have included a second focus group with healthcare professionals. (p.9)
'Additionally, after the intervention, a second round of focus group will take place involving different subgroups (healthcare professionals and participants in the program) to evaluate their experience.
Topics will include components of the program enjoyed, barriers to adherence, etc.'
-With this in mind, qualitative evaluation of the study is also highly recommended. It appears from the protocol that the intervention will be evaluated in an entirely quantitative manner, which will limit the opportunity of the authors to understand the experience of taking part in the intervention, and thus to truly understand the acceptability of the intervention to stakeholders. It is recommended that qualitative evaluation is considered for participants, parent participants, and those delivering the intervention.
Thank you for your suggestions. As explained above, a qualitative evaluation will be carried out throughout the focus group with the participants and healthcare professionals. This has been included in the text in the intervention section (p.9) and in the statistical methods. (p.14)
'A feasibility analysis will be conducted simultaneously to evaluate the adequacy of the program for its use in practice. For this, we will use an adapted version of the Zeilinger et al. questionnaire [27] adding items related to the APEASE criteria (e.g. Practicability: "From your point of view, is the complexity of program content appropriate?"). Participants in the focus groups will be asked to complete questionnaire'. (p.9)
'In addition to the quantitative analyses, focus groups of participants and healthcare professionals to be undertaken following the intervention will provide a deeper understanding of the experience and the acceptability of the intervention. A feasibility analysis will be conducted considering the APEASE criteria.' (p.14)
-Regarding the statistical analysis, further information regarding why non-parametric tests are being used is required. It is unclear why the authors are aiming to use non-parametric tests, when the data would appear to be able to meet the assumptions of their parametric versions.
In the first place we decided to use non-parametric tests since we do not know whether the sample will fulfill the assumptions of normality and homoscedasticity. However, ANOVA and Student's T test have proven to be robust when these assumptions are violated, thereof the statistics proposed have been reconsidered (p.14):
"The levels before and after the group intervention will be compared with statistical tests, including the dependent samples t-Test. Pre-and post-follow-up measurements will be compared using the t-Test for repeated measures" -Ethical issues also required further detail and consideration. In particular, procedures for how participants randomised to a control group will be managed, should the intervention be found to be successful (particularly if it were to produce clinically meaningful results).
This information has been included. (p.11) 'Randomization and allocation will be performed by one of the researchers (MR). The allocation sequence will be computer-generated, using a simple random assignment with the procedure "Assignment of subjects to treatments" available in Epidat software version 4.2. [30] . Within the course of the intervention, the trainers will be unblinded to group allocation. The collection of outcome measures will be performed by the endocrinologists who will be blinded to the group allocation of the participants.' 'In the event the intervention produces clinically meaningful results, the control group will receive the intervention once the study is complete.' (p.10) -Finally, I would suggest that the authors consider the APEASE criteria in the design of the intervention to ensure that the emotional abilities program designed has longevity and is able to be used in clinical settings.
We appreciate this comment. The APEASE criteria will be considered both in the design of the emotional abilities program as well as in the evaluation. (p 9) 'For the focus group, the moderator will use a semi-structured interview guide following the APEASE criteria (affordability, practicability, effectiveness, acceptability, side-effects/safety and equity) [26] . Questions will focus on the identification of target behaviors, intervention functions that could alter these behaviors and the most adequate techniques to be considered within an emotional abilities training program'. 'A feasibility analysis will be conducted simultaneously to evaluate the adequacy of the program for its use in practice. For this, we will use an adapted version of the questionnaire by Zeilinger et al. [27] adding items related to the APEASE criteria (e.g. Practicability: "From your point of view, is the complexity of program content appropriate?"). Participants in the focus groups will be asked to complete the questionnaire.' -The authors should also consider publication of the intervention manual to ensure that the trial can be appropriately replicated.
As you suggest, in the event the intervention improves well-being, quality of life and glycemic control through training in emotional abilities, the authors will consider publication of the intervention manual.
Reviewer #2
-The authors present a novel approach for an intervention for youth with type 1 diabetes and a strong rationale. The main reasons for needing a major revision are to do with grammatical errors/standard of written English and lack of important details regarding the protocol Thank you for your compliments. We have addressed all of your concerns. The manuscript has been revised by an experienced professional whose first language is English. Several minor changes in the English have been made but are not shown so as not to detract from the major changes suggested by the reviewers.
-The focus groups were not described in enough detail. It was not described when and how they would occur, how many patients/physicians would be included in the focus groups, how many focus groups, and the thematic analysis was inadequately described.
Thank you for your comment. We have included a detailed description of the focus groups on p. 9.
[26] Questions will focus on identification of target behaviors, intervention functions that could alter these behaviors and the most adequate techniques to be considered within an emotional abilities training program. In this pre-intervention phase, another focus group will be held with potential participants in the program recruited during their routine medical visits at the hospital to address the subjective perception of their emotional needs.
Additionally, after the intervention, a second focus group will take place involving different subgroups (healthcare professionals, and participants in the program) to evaluate their experience. Topics will include components of the program enjoyed, barriers to adherence, etc'.
In addition, we have addressed the thematic analysis, including the following statement, 'Based on an inductive approach, content analysis will be conducted following an iterative and reflexive process, with the findings emerging directly from the data. Focus groups will be analyzed independently by two researchers with the aim of identifying meaningful segments related to the needs of the intervention program design, identifying major themes and subthemes'. (p. 14)
We decided to use a more conservative approach when analyzing the data. Beforehand, we do not know if the data will meet the set of assumptions (normality and distribution) for parametric tests. These assumptions will be checked before carrying out any analyses.
We have included 'Based on the lack of information on the data assumptions, a more conservative statistical approach will be considered'. (p.14)
-Furthermore, in the SPIRIT guidelines the page numbers often did not correspond to the page numbers in the manuscript. This needs to be corrected.
We have corrected the page numbers in the SPIRIT guideline.
-Furthermore, there were many items that were not addressed in the protocol at all including: -specific hypotheses (#7)
Based on the objectives of the protocol, we have included these specific hypotheses. 'The study hypotheses are the following: (i) adolescents in the emotional ability program will show an improvement in metabolic control evaluated through HbA1C, healthy lifestyle habits, and better emotional well-being than those adolescents of the control group; (ii) behavior change will be maintained 6 and 12 months after completing the program.' (p.6) -who will deliver the intervention (#10)
We have changed the statement to 'The trainers will be psychologists specialized in T1DM who, prior to the start of the program, will receive 16 hours of emotional abilities training over 2 days.' (p.7) -strategies to improve adherence (#11)
To tackle this issue we have added some follow-up measures. (p.10) 'To improve adherence to the intervention, texts will be sent to the parents and adolescents participating in the program' -power calculation (#14) This needs to be re-written as it is hard to understand.
As suggested, we have re-written this paragraph "Thirty-one participants will be needed per group (n=62) to achieve an 80% probability of detecting a 1% (11 mmol/mol) difference in mean HbA1c between the two groups with a 5% significance.
[24] The estimation for the sample size is based on a mean (SD) HbA1c of 8.84% (1.39) (73.1 ± 15.3 mmol/mol) in adolescents 11-16 years of age (n = 133) diagnosed within the previous 12 months." (p.11) -strategies for achieving power (#15)
In order to address this issue, we included in the recruitment section that endocrinologists would be the gatekeepers for recruitment and that adolescents would have monthly routine endocrinology visits, and one of the researchers would be responsible for achieving the required sample size sample (p.11).
'The endocrinologists will be the gatekeepers for recruitment, which will take place in the hospital during routine endocrinology visits' -method of randomisation (#16a) -mechanism of allocation sequence (#16b) -who will generate allocation sequence etc (#16c)
We have tried to clarify this point in the text in the recruitment section. (p.11) 'Randomization and allocation will be performed by one of the researchers (MR). The allocation sequence will be computer-generated, using a simple random assignment with the procedure 'Assignment of subjects to treatments" available in Epidat software version 4.2.' -blinding (#17a)
Regarding blinding, we have included 'Randomization and allocation will be performed by one of the researchers (MR).' and 'Within the course of the intervention, the trainers will be unblinded to group allocation. The collection of outcome measures will be performed by the endocrinologists who will be blinded to the group allocation of the participants.' (p.11) -retention (#18b)
We have included "Assessments at baseline and at follow-up will be performed by the endocrinologists who will be blinded to the group allocation of the participants." (p.11) -protocol amendments (#25)
We have specified in the text "Any protocol amendments will be registered at clinicaltrials.gov" (p.15) -who will obtain consent/assent (#26a)
We have made clear that "Consent and assent will be obtained by the endocrinologist." (p.15)
VERSION 2 -REVIEW
REVIEWER
Dr Emily Mattacola University of Buckingham, UK REVIEW RETURNED 01-Apr-2019
GENERAL COMMENTS
This protocol is vastly improved since it was last reviewed and the authors are to be commended on the amount of work and thought that has gone into this.
Some points for further clarification; The authors state that the formulation of the intervention will include semi-structured interviews following the APEASE criteria. The APEASE criteria is a decision-making tool which allows intervention authors to decide between two competing options. For example, in choosing between enablement and training interventions, one may use the APEASE criteria to determine which is the most suitable. I am unsure how the authors intend to structure an interview around APEASE?
The analysis of the focus groups seems confused. It is stated that both thematic analysis and content analysis will be used; please clarify.
REVIEWER
Anna Serlachius
University of Auckland, New Zealand REVIEW RETURNED 28-Mar-2019
GENERAL COMMENTS
Although the authors have improved the manuscript and done a good job responding to previous comments there are a few significant issues still remaining regarding the standard of English, the power calculation and the statistical analyses.
The standard of written English needs to be improved for publication. For example, there are numerous spelling mistakes throughout the manuscript. Some examples include: Abstract (pg 2): Beharioral Abstract (pg 3): reviewd Methods (pg 9): proffesionals Methods (pg 10): adolescetns
The power calculation has been expanded and it is now clear that the primary outcome measure is HbA1c but it is not clear why the authors have chosen a 1% change in A1C. Is this effect size based on a previous intervention study in adolescents with T1D? Finding a significant change in A1C through a psychosocial intervention alone is very difficult to achieve in this population, especially an effect size as high as 1%.
The qualitative analyses have been described adequately but the statistical methods/quantitative analyses needs further clarification. On page 14 do the authors mean to write 'independent samples ttests' not 'dependent' as they have written? It was also unclear whether the authors mean that group differences at baseline and follow-up will be measured using both independent samples t-tests and repeated measures t-tests? I would suggest the whole section (including the sample size calculation) is reviewed by a statistician.
At the moment I would not suggest this protocol is of a sufficiently high standard for publication.
VERSION 2 -AUTHOR RESPONSE
Reviewer #1
The authors state that the formulation of the intervention will include semi-structured interviews following the APEASE criteria. The APEASE criteria is a decision-making tool which allows intervention authors to decide between two competing options. For example, in choosing between enablement and training interventions, one may use the APEASE criteria to determine which is the most suitable. I am unsure how the authors intend to structure an interview around APEASE?
Thank you for this appreciation. We have reordered the sentence so hopefully makes more sense now. Just for clarification, the semi-structured interview will be used within the focus group to identify target behaviors, interventions, techniques that could be applied to these target population for the aims described in the proposal and final decisions will be made applying APEASE criteria (pp. 8).
'For the focus group, the moderator will use a semi-structured interview guide. Questions will focus on the identification of target behaviors, intervention functions that could alter these behaviors and the most appropriate techniques to be considered within an emotional abilities training program. In addition, the APEASE criteria (affordability, practicability, effectiveness, acceptability, sideeffects/safety and equity) will be applied to the identified interventions and techniques for the final selection.
[27]' -The analysis of the focus groups seems confused. It is stated that both thematic analysis and content analysis will be used; please clarify.
Thank you for your comment. We have changed content analysis for thematic analysis in the text (pp. 13)
'Based on an inductive approach, thematic analysis will be conducted following an iterative and reflexive process'
Reviewer #2
-Although the authors have improved the manuscript and done a good job responding to previous comments there are a few significant issues still remaining regarding the standard of English, the power calculation and the statistical analyses. The standard of written English needs to be improved for publication. For example, there are numerous spelling mistakes throughout the manuscript. Some examples include:
Abstract (pg 2): Beharioral Abstract (pg 3): reviewd Methods (pg 9): proffesionals Methods (pg 10): adolescetns Thank you for the appreciation. We have addressed all typos and spelling mistakes. The manuscript has been revised by an experienced professional whose first language is English. Several minor changes in the English have been made but are not shown so as not to detract from the major changes suggested by the reviewers.
-The power calculation has been expanded and it is now clear that the primary outcome measure is HbA1c but it is not clear why the authors have chosen a 1% change in A1C. Is this effect size based on a previous intervention study in adolescents with T1D? Finding a significant change in A1C through a psychosocial intervention alone is very difficult to achieve in this population, especially an effect size as high as 1%.
The effect size is based on Weis (2016) study proposal. However, the goal have been reconsidered. It could happen that some adolescents do not have HbA1c very high, but they do have other problems of metabolic control (pp.10)
"Thirty-one participants will be needed per group (n=62) to achieve an 80% probability of detecting a 1% (11 mmol/mol) difference in mean HbA1c between the two groups with a 5% significance in adolescents who initially have HbA1c above a high range of 8-8.5%. [29] In adolescents with reduced HbA1c (less than 8%), the goal will be combined taking into account the reduction of HbA1c and the reduction of the hypoglycemic rate. For the evaluation of hypoglycemia, the aim is to reduce the number of episodes of hypoglycemia (<70 mg/dl) by 20% and / or to obtain a number of hypoglycemia less than 4 episodes per week, ensuring the evaluation of records of 6 capillary glycemia a day."
-The qualitative analyses have been described adequately but the statistical methods/quantitative analyses need further clarification. On page 14 do the authors mean to write 'independent samples ttests' not 'dependent' as they have written? It was also unclear whether the authors mean that group differences at baseline and follow-up will be measured using both independent samples t-tests and repeated measures t-tests? I would suggest the whole section (including the sample size calculation) is reviewed by a statistician.
Thank you for your suggestions. We have reviewed the section (p.14).
"Firstly, in order to determine if there are significant differences between groups at baseline, scores will be compared via t-Test for independent samples. Secondly, pre-and post-follow-up measurements will be compared using the t-Test for repeated measures"
